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. 1,400 light-years away, or 8.4 quadrillion miles,
Itis circling Kepler-452, a G-class star similiar to

our sun.

in the constellation Cygnus.
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HOW BIG?
Kepler-452b is roughly
60% larger than Earth.

EARTH TO 452b
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New planet found outside
our solar system could harbor life
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Scientists have spotted
planet much the same size
our Earth orbiting a star that
closely resembles our sun, mak-
ing it the most likely known
place outside our solar system
to harbor life.

The newfound planet, Kep-
ler-452b, “is the closest thing we
have to another place that some-
body else might call home,” Jon

Jenkins NASA’s Ames Re-
search Center told reporters
Thursday. The planet has been
at just the right temperature to
boast liquid water for some 6 bil-
lion years, “a considerable time
and opportunity for life to arise
somewhere on its surface or in
its oceans,” assuming the place
has all the necessary ingredients
for life, Jenkins said.
Researchers have found oth-
er planets outside the solar sys-
tem that are nearly the same
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probably rocky, as Earth is. But
those planets circle dim. cool
stars very different from our
OWnN  sun, whereas 452bh
hitched to a star very much like
ours. If we could send plants to
452b, Jenkins said. they could
comfortably photosynthesize.

. The new planet is about 60%
bigger in diameter than Earth,

is

“We’re getting
closer and closer
to a true Earth
analog.”

Joshua Pepper, astronomer

the researchers said. It has a bet-
ter-than-even chance of having a
rocky surface, which would make
a good platform for life to gain a
foothold. Assuming it’s rocky, it
would have active volcanoes and
perhaps a thick atmosphere,
This new Earth cousin was
spotted by NASA's Kepler tele-
scope, which watched for barely

of light coming from stars in the
constellations Lyr: gnus
The planet, wh
light-years from Earth, is de-
cle in The
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Other tists who were

not involved in the arch
called 452b an exciting example
of a planet in the “Goldilocks”
zone, where it’s neither too hot

nor too cold for liquid water to
persist. “You could say this is
the first viable ‘Goldilocks’ plan-

et — with dozens more poten-
tially,” said MIT astronomer
Sara Seager via email.

All the same, it's not clear
that 452b is rocky. It could be
made of ice, or it could have a
thick hydrogen envelope that
would choke off the possibility
of life, said astronomer Joshua
Pepper of Lehigh University.

“We're getting closer and
closer to a true Earth analog,”
Pepper said. “But it’s going to
take a long time before we can
confirm whether these planets
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VA HEALTH
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UNFILLED

Lack of medical
staff pushes vets

to costlier care

Meghan Hoyer
and Gregg Zoroya
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The Artemis Missions

Artemis is the twin sister of Apollo and goddess
of the Moon in Greek mythology. Now, she
personifies our path to the Moon as the name
of NASA's program to return astronauts to the
lunar surface.

When they land, Artemis astronauts will step
foot where no human has ever been before:
the Moon’s South Pole.

With the horizon goal of sending humans to

Mars, Artemis begins the next era of exploration.
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Artemis Phase 1: To the Lunar Surface
h N b

LRO: Continued
. surface and landing
7 site investigation

g~ - « L Artemis Support .Artemis Support
N Artemis Support . Missjon: First Mission: H » .
b T B3 - Mission: First : | ISIHIL it 777 Artemis.III
Artemis II: First humans - Hioheoo - pressurized Landing System ~ Crewed mission
to orbit the Mooninthe ~ M9N-POWEr . module delivered - delivered to
Solar Electric ~ to Gateway . - to Gateway and
21st century _ . N 10 Gateway - Gateway .
I ~ Propulsion (SEP) e/ lunar surface
Artemis I: First human
system
spacecraft to the Moon .
~in the 21st century
Large-Scale Cargo Lander
.Y ) iy - Increased capabilities for science
i Q{ and technology payloads
. . Commercial Lunar Payload Services ' E E/:‘f 2l ¥
‘._g' - CLPS-delivered science and technology payloads ? £ g @:? .i' P
< o Lunar Terrain Vehicle e
Earlv South Pole Mission ‘ : - Increased astronaut mobility = |~ " the M 14 Cort
arly South Pole Mission(s) 4 With LpresSInzod 1o 1or . umans on the Moon - 21st Century

- First robotic landing on eventual human lunar
return and In-Situ Resource Utilization (ISRU) site Volatiles Investigating Polar Exploration Rover
- First mobility-enhanced lunar volatiles survey

LUNAR SOUTH POLE TARGET SITE

First crew leverages infrastructure
left behind by previous missions



®e

| “ VALUABLE LUNAR SCIENCE =~
P Sfudy of Planetary (\ I'Jndersténding' Im-p,ép,t History of X
/ Processes = / Volatile Cycles . Earth-Moon System
Récord ofthe =~ ) Fundamental . |
~ Ancient Sun B Lunar Science: - Y. the Universe |

* ' :







Mission Needs Drive Design

LOW EARTH RETURN MARS RETURN

3 HOURS 3 DAYS 9 MONTHS
3,0000F 5,200 6,2000F
17,500 MPH 24,700 MPH 26,300 MPH

250 MILES 240,000 MILES 39,000,000 MILES







Crew Module (CM)

Spacecraft
Adapter Launch Abort System
Jettison
Panels
Abort Jettison Attitude Control
\" (o] {e]¢ Motor \" [e]{e]¢
Spacecraft Adapter Service Module (SM)

Includes the European Service Module and
the NASA Crew Module Adapter
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STATUE OF LIBERTY SPACE SHUTTLE SLS/ ORION Block| SLS/ ORION Block Il SATURN 5
305 ft. 184 ft. 322 ft. 364 ft. 363 ft.
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Gateway International Partners

Building on ISS partnerships to expand deep space capabilities
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ldeas for Lunar Human and Robotic Rovers

Lunar Terrain Vehicle (LTV) Lunar Surface Science Mobility Systems (LSSMS)

Human-rated, to move two suited astronauts across Robotic vehicles to transport instruments across the
the lunar surface lunar surface






Bots Before Boo

Robots living and working on Mars tot
for smarter, safer human exploratio
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Taking the Next Giant Leap

Humans on Mars
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EXPLORATION IS A
TEAM SPORT

We have the right plans and the right

teams in place to carry our plans
forward.
Now we GO.
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ARJTEMIS

Expanding Partnerships
to the Moon

The recently released Artemis
Accords demonstrate the
commitment of both NASA and
International partners to peaceful
exploration, transparency,
Interoperability, and the sharing
of scientific data as we move to
a new frontier — sustainable
deep space exploration.
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Space
Radiation

Invisible to the human
eye, radiation increases
cancer risk, damages the
central nervous system,
and can alter cognitive
function, reduce motor
function and prompt
behavioral changes.

Hazards of Human Spacefllght

k

Isolation and
Confinement

Sleep loss, circadian
desynchronization,

and work overload may
lead to performance
reductions, adverse

health outcomes, and
compromised mission
objectives.

Distance |
from Earth

Planning and
self-sufficiency are
essential keys to a
successful mission.

Communication delays,
the possibility of
equipment failures and
medical emergencies
are some situations the
astronauts must be
capable of confronting.

Gravity
(or lack thereof)

Astronauts encounter a
variance of gravity during
missions. On Mars,
astronauts would need
to live and work in
three-eighths of Earth’s
gravitational pull for up
to two years.

®

Hqstile/Closed
Environments

The ecosystem inside a
vehicle plays a big role in
everyday astronaut life.
Important habitability
factors include
temperature, pressure,
lighting, noise, and
quantity of space. It’s
essential that astronauts

~ stay healthy and happy in
“such an environment.




Unpressurized Rover

Lunar Terrain Vehicle

49



| Pressurized Rover
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AVMEMIS e

A AUEMI

Orion Crew Survival System

AUEMIS

AUEN

g &,

Protects astronauts during launch, reentry and emergency situations during Artemis missions

» Custom-fit for each crew member ¢ Lighter, more comfortable helmet with noise reduction
and easier connection to the communications system



MOONWALKING IN THE
MODERNIZED SPACE SUITS

NASA is working with industry to design and

build the modernized spacesuits for Artemis

missions, called Exploration Extravehicular
Mobility Unit, or xEMU

Spacesuit improvements include advanced
safety additions, more flexibility, better
communications, and custom fitting.






SURFACE MISSIONS

»I . 2011 CURIOSITY
w .\ Measuring 1 ace and the
‘-"-‘f\i == Understandmg tectomc

. and meteorite impact rate

,g 2020 PERSEVERANCE

Demonstrate production of oxygen from Martian
atmosphere; monitor weather at the surface; sample

collection, demonstrating improved landing accuracy

and safety using Terrain Relative Navigation (TRN)

2022 EXOMARS ROVER
Meter deep drilling to the subsurface and
studying chemical building blocks of life

2026 MARS SAMPLE RETURN
First round-trip to Mars, demonstrating launching
from the Martian surface and in-orbit rendezvous

ORBITER MISSIONS

"\’ __=. 2001 MARS ODYSSEY
)’ \ Identifying regions with buried water ice

Jg;é ; 2003 MARS EXPRESS
Detecting liquid water under the south pole

EX 2005 MRO

o\u Mapping and understanding potential
landing sites and local resources
\Q 2013 MAVEN
3 nyestigating the history of Mars’ climate;
studying solar wind and ionosphere
® .~ 2016 EXOMARS ORBITER
/ o Precision navigation on Mars
#2024 MMX
e Sample collection on Martian Moons

2026 ICE MAPPER
First near global map of water-ice
resources in the near-subsurface




Humans on Mars

Pushing the Boundaries
of Current Possibilities

Go - e 'Land e - |Explore

Rapid, safe, & efficient - Expanded access to ! Sustainable Ii‘vihg LSy Transformatrve mrssrons 4
space transportation | diverse surface - and working farther | and discoveries
. _ | destinations N DA G- ar o ey —oove -+ ‘



